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SbCl, catalyzed synthesis of 3 ,4-Dihydropyrimidinones
under solvent-free condition

MA Jin-guang', ZHANG Ji-ming®, ZHOU Jian-hua’

(1. Department of Computer Science and Technology, Binzhou University,Binzhou 256603 ,China;
2. School of Chemical Engineering,Shandong Polytechnic University,Jinan 250353, China)

Abstract : We synthesized a series of 3,4-dihydropyrimidinones with SbCl, as a catalyst and no solvent. The acquired
optimal reaction conditions are molar ratio of one aromatic aldehydes, one g-dicarbonyl compound and one and a half
urea, 0.1 mol catalyst per mol aromatic aldehydes and reaction temperature 70°C. This synthesis method has higher
recovery rate and shorter reaction time and can deliver simpler operation, as compared with other traditional Biginelli
reactions.
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Table 1 Yields of SbCl;-catalyzed synthesis of

1.1 {LE8Fnik 5 3 ,4-dihydropyrimidinones

J R AU S A E R TE AR IE s 4% 75 R1 R2 P W/ R %
AL PR 7% F Bruker DPX 300 MHz %Y 4% f% SL 3k 1 0C, H; CeHs 4a 6 93
A 72 , d-DMSO R ], TMS kN A% ; 21406 2 0C, Hs p-Cl-C¢ H, a6 90
1] FTIR-8101 £L81 38 I 22 (KBr JE ) . 3o 06 el e e 8
ESUECPI N too vl pORGHede
- 5 0C, H, m-OH-C¢ H, 4e 6 90
1.2 XEHR 6 0C,H;  p-CH;0-CoH,  4f 6 9]
L 4a B4 B - 78 25 mL [RGB K ; OGH,  pCHGH, 4 6 0
WHIA I EE (2 mmol) | ZBEZ TR 2 (2 C oen mvoen m e w
mmol) fIig (3 mmol) F1 SbCL, (0.2 mmol) , 7ERE N 0C, H, p-NO,-C, H, 4 6 "
JIEFE R Ing s, R E A% (TLC) BRI 10 0CH;,  CHy(CH),  4j 6 47
MR, RNV SERE, B B E, BT 1 0C, Hy (CHy),CH 4k 6 50
Yo ibug, M4 Ok 0Kk - SRR ENTS 12 CH, CeHs a4 6 88
HL=4) o HLE TG /K & BE 45 fh S e S ik, 13 CH, pCl-CHy  dm 6 89
RN 93% | 14 CH, p-CH,0-CaH,  4n 6 85
FE2K (005 0 4 BT Al 45 4 4bdn, 7 13 B thl Gl e T
16 0C, H, CeHs 4a 6 91°
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(4a) : m.p 207 ~208°C (209 ~210°C"*"), &,: 1.07 (3H, t,J= 7.1 Hz), 2.30 (3H, s), 4.02 (2H,
q,J=7.1Hz),5.14 (1H, d,J= 3.6 Hz) ,7.18 ~7.40 (5H, m), 9.59 (1H, brs), 10.30 (1H, brs), IR
(KBr): v, (em™") 3240, 3117, 1720, 1700, 1638,

(4b): m.p 216 ~217°C (216 ~217°C"*)), &,: 1.07 (3H, t,/= 7.1 Hz), 2.45 (3H, s), 4.01 (2H,
q,J=7.1Hz),5.10 (1H, d,J= 3.4 Hz), 7.21 (2H, d,J = 8.4 Hz), 7.39 (2H, d,J = 8.4 Hz), 7.70
(1H, brs), 9.18 (1H, brs), IR (KBr):p,, (em™') 3242, 3114, 2980, 1701, 1635,

(4¢): m.p 220 ~221°C (222 ~223°C"™), 8,:1.07 (3H, t,J= 7.1 Hz), 2.30 (3H, s), 3.95 (2H,
q,J=7.1Hz),5.60 (1H, d,J= 2.7 Hz), 7.21 ~7.49 (4H, m), 7.72 (1H, brs), 9.28 (1H, brs), IR
(KBr) :v,, (em™") 3432, 3334, 2980, 1678, 1621,1534,

(4d) : m. p 235 ~236%C (236 ~238°C"*), §,: 1.11 (3H, t,J= 7.1 Hz), 2.35 (3H, s), 3.99 (2H,
q,J=7.1Hz),5.09 (1H, d,J = 3.3 Hz),6.91 (2H, d,J= 8.6 Hz), 7.20 (2H, d,/ = 8.6 Hz), 7.69
(1H, brs), 9.12 (1H, brs), 9.32 (1H, brs), IR (KBr):», (em™') 3395, 3277, 3154, 2980, 1611,
1481, 1415,

(4e): m.p 211 ~213%C (210 ~212°C"™) . 8,: 1.17 (3H, t,J = 7.1 Hz), 2.30 (3H, s), 4.00 (2H,
q,J=7.1Hz),5.10 (1H, d,J= 2.9 Hz), 6.60 ~6.70 (3H, m), 7.05 ~7.11 (1H, m), 7.70 (1H, brs) ,
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9.14 (1H, brs), IR (KBr):v,, (em™") 3510, 3342, 3244, 3122, 2976, 1725, 1642, 1598,

(41) : m.p 198 ~200°C (199 ~201°C™*"), §,: 1.09 (3H, t,J= 7.1 Hz), 2.25 (3H, s), 3.70 (3H,
s),4.01 (2H, q,J= 7.1 Hz), 5.08 (1H, d,J = 3.1 Hz), 6.90 (2H, d,J= 8.6 Hz), 7.15 (2H, d,
J=18.6Hz),7.67 (1H, brs), 9.14 (1H, brs), IR (KBr):»_ (em™") 3310, 3154, 2980, 1671, 1575,
1505, 1460,

(4g): m.p 204 ~205°C (205 ~206°C""), &,: 1.10 (3H, t,J= 7.1 Hz), 2.25 (3H, s), 2.47 (3H,
s),4.12 (2H, q,J= 7.1 Hz), 5.20 (1H, d,J= 3.1 Hz), 6.86 (2H, d,J= 8.6 Hz), 7.23 (2H, d,
J=18.6Hz),7.72 (1H, brs), 9.22 (1H, brs), IR (KBr):»_ (em™") 3310, 3154, 2980, 1671, 1575,
1505, 1460,

(4h) : m.p 226 ~228°C (226 ~228°C™*"), &,: 1.07 (3H, t,J= 7.1 Hz), 2.47 (3H, s), 4.00 (2H,
q,J =7.1Hz),5.30 (1H, d,J= 3.3 Hz), 7.60 ~7.70 (2H, m), 7.80 (1H, brs), 8.04 ~8.11 (2H,
m), 9.28 (1H, brs), IR (KBr):v,, (ecm™") 3330, 3215, 3100, 2975, 1701, 1634, 1520,

(4i) : m. p 207 ~209°C (207 ~210°C"°"), &,: 1.09 (3H, t,J= 7.1 Hz), 2.49 (3H, s), 3.98 (2H,
q,J=7.1Hz),5.27 (1H, d,J= 3.2 Hz), 7.51 (2H, d,J = 8.6 Hz), 7.90 (1H, brs), 8.21 (2H, d,
J=8.6Hz), 9.34 (1H, brs), IR (KBr):v,, (em™') 3240, 3118, 2978, 1726, 1700, 1645, 1595, 1521,

(4)): m.p 177 ~179°C (178 ~180°C'"" ), §,: 0.91 (3H, t,/= 7.1 Hz), 1.27 (3H, d,J=6.4 Hz),
1.40 =1.60 (4H, m), 2.30 (3H, s), 4.14 (2H, q,J = 7.1 Hz), 4.31 (1H, s), 6.31 (1H, brs), 8.56
(1H, brs), IR (KBr):v, (cm™') 3410, 3242, 3115, 1707, 1675, 1644,

(4k): m.p 197 ~198°C (196 ~197°C"""), &,:0.85 (3H, d,J= 6.4 Hz), 0.91 (3H, t,/ = 6.4 Hz) ,
1.29 (3H, t,J=7.1Hz), 1.86 (1H, m), 2.30 (3H, s), 4.17 (2H, q,J= 7.1 Hz), 4.25 (1H, s), 6.30
(1H, brs), 8.66 (1H, brs), IR (KBr):vr, (ecm™") 3417, 3230, 3111, 1701, 1645,

(41) ; m.p 237 ~238°C (237 ~238C"*), §,: 2.10 (3H, s), 2.30 (3H, s), 5.30 (1H, d,J = 3.1
Hz), 7.20 ~7.35 (1H, m), 7.81 (1H, brs), 9.17 (1H, brs), IR (KBr):v, (em™') 3419, 3252, 3125,
2935, 1707, 1679, 1614,

(4m) : m.p 227 ~228°C (226 ~227°C™*"), §,: 2.10 (3H, s), 2.29 (3H, s), 5.22 (1H, d,J = 3.1
Hz), 7.25 (2H, d,J = 8.4 Hz), 7.39 (2H, d,J = 8.4 Hz), 7.85 (1H, brs), 9.24 (1H, brs) . IR (KBr):
v, (em™") 3415, 3282, 3125, 2938, 1709, 1634, 1491,

(4n): m.p 182 ~183°C (183 ~184°C "), §,:2.06 (3H, s), 2.28 (3H, s), 3.70 (3H, s), 5.20
(1H, d,J= 3.1 Hz), 6.90 (2H, d,J= 8.4 Hz),7.13 (2H, d,J= 8.4 Hz), 7.75 (1H, brs), 9.16 (1H,
brs), IR (KBr):v,, (cm™') 3418, 3250, 3127, 2958, 1702, 1600, 1499,
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Table 2 Effect of the amount of catalyst used on the

max

max

max
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2.1 EAFIAEX R yield of compound 4a
EFE SbCL, HEALR, 7E TOC KT, SO Ry eI /mmol  ZAHE] /b 7 /%
1:1: 1.5 (R HEE 2 mmol,, LBt B2 £ R 2 mmol, fJk 3 mmol) 0.10 8.5 78.6
BUSHEAL R P B AT 5200, S5 R IR 2, 0.12 7.5 87.4
2 TR, AR T, RO R R, - oo -
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2.2 ¥ EE R BLLL 3 KR B 20
LA SbCLy AL (0.2 mmol) , £ TOCZKAF T , UL S N EE R LEREA TS50, 2R L 3.
e 3 AL, BEIRAG T, A5 RT H£3 RIMIEERREHCRS 4a 7R AR
3, 4-T A MR BE2-FE U R R a2k 3 Table 3 Effect of molar ratio of reactants on the yield of compound 4a

1:1:1.5 ET‘[‘ y LI&C%E}{T%’} y é%ﬁij]ﬂﬂﬁ(ﬂ‘]ﬂq% s LI& n( benzaldehyde): n(ethyl acetoacetate): n(urea) [RH[E]/h 72 /%

RO LM B, 5E%IE, OV PIERIE 1:1:1 7 87.7
AR 1:1:1.5, 1:1:1.2 6 90.6
2.3 RRBEX R RS0 LS 6 93.0

BASbCL, 1 (0.2 mmol) , JZ R4y lfLS Z :E

BORHEE T 12 1S (R 2 mmol, ZBEL TR &
g 2 mmol, Ik 3 mmol) , PAC7Z fz Ny i BE A7 5K
%, R4,

HiZe 4 AT LUA Y, 8500 i B A ) 5 3,

T4 RN X 4a 7 AR B

Table 4 Effect of temperature on the yield of compound 4a

gy o - NN T iR /°C Wi BsFE] /h =E /%
4-— A2 TRNCR IO, ik 0T R, IR P o
. N N 25 6 72.0
R A, ARSI VIR, RS R
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